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(54) Electronic device with trackball user input 

(57) A portable radio telephone comprising a hous- 
ing, a transceiver located in the housing, a controller 
connected to the transceiver, a display connected to the 
controller, and a user input device connected to the con- 
troller. The user input device comprises a trackball rnov- 
abiy connected to the housing and at least one trackball 
rotational position sensor connected to the controller for 
sensing rotational movement of the trackball. The sen- 
sor includes a roller which rides against an exterior sur- 
face of the trackball. The user input device is configured 
to provide biased stepwise movements, of the roller as 
the trackball is rotated by a user. 
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Description 

[0001] The present invention relates to an elec- 
tronic component input device and, more particularly, to 
a trackball used with an electronic device, such as, for 5 
example, a telephone. 

[0002] Radio telephone handsets have displays 
where text and graphics are displayed. A user can scroll 
through a menu or telephone numbers or even play- 
games by use of arrow keys (Up/Down and/or jo 
Left/Right) on the handset. Another type of radio tele- 
phone hands s \cy 'hat rolls about 

- > 1 / 3t / 1 

roller key and an arrow key in order to obtain a desired 
movement, requires the user to use more than one fin- m 
ger on the keys or, if only one finger is used, lift the fin- 
ger between keys. This makes it harder to use the keys 
without actually looking at the keypad of the handset. 
[0003] in accordance with one embodiment of the 
3 1 r •. I I 20 

vided comprising a user actuated trackball; anci a firs! 
trackball position sensor located at an exterior side of 
the trackball. The sensor comprises a first rolier rotata- 
biy contacting the exterior side of the trackball. The 
trackball is rotatable about orthogonal axes and the 25 
exterior side of the trackball or the sensor is shaped to 
provide a predetermined biased stepped movement of 
the roller as the trackball and roller are rotated relative 
to each other. 

[0004] In accordance with another embodiment of jo 
the present invention, a portable radio telephone is pro- 
vided comprising a housing, a transceiver located in the 
housing, a controller connected to the transceiver, a dis- 
play connected to the controller, and a user input device 
connected to the controller. The user input device com- 35 
prises a trackball movabiy connected to the housing and 
at least one trackball rotational position sensor con- 
nected to the controller for sensing rotational movement 
of the trackball The sensor includes a roller which rides 
against an exterior surface of the trackball. The user 40 
input device is configured to provide biased stepwise 
movements of the roller as the trackball is rotated by a 

[0005] in accordance with another embodiment of 
the present invention an electronic device is provider; -i.s 
having a display, a controller connected to the display, 
and a user input connected to the controller. The 
improvement comprises the user input including a track- 
ball extending through a hole in a housing which par- 
tially encloses the trackball, rotational position tracking so 
sensors connected to the controller and having rollers 
supported dga i tLr'ace of trie trackball, 

3 j >l\. e i to the coi 

troiier for sensing depression of the trackball by a user 
in a direction into the housing. The trackball is both 55 
rotatable relative to the housing and oepressable into 
depressed 

position. 



[0006] In accordance with one method of the 
present invention, a method of controlling movement o? 
a trackball in a user interface for an electronic device is 
provided comprising steps of providing a biased step- 
wise detent positioning system for predetermined 
stepped rotational movement of rollers of trackball posi- 
tion sensors located against an exterior side of the 
trackball; rotating the trackball by a user; and locating 
the rollers at predetem n itions when the 

user stops rotating the trackball. 

[000?] The foregoing aspects and other features of 
the present invention are explained in the following 
iesc ptior i ^ cc npanying 

drawings, wherein: 

Fig. 1 is a perspective view of a radio telephone 
handset incorporating features of the present inven- 



Fig. 2 is a schematic front elevational view of the 
display anci menu/function keys of the handset 
shown in Fig. 1 ; 

Fig. 3 is a perspective view of components of She 
user input device shown in Fig. 2; 

Fig. 3A is a partial cross-sectional view of the com- 
ponents shown in Fig. 3 and a portion of the tele- 
phone handset housing; 

Fig. 4 is a partial schematic perspective view as in 
Fig. 3 of components of an alternate embodiment o! 
the user input device; 

Fig. 5 is a partial schematic perspective view of 
components of another alternate embodiment of 
the user input device; and 

Rg. 5A is £ ' - onal view of the com- 

ponents shown in Fig. 5 and a portion of the tele- 
phone housing. 

[0008] Referring to Fig. 1 , there is shown a per- 
- c ,riew of a radio teiephc t 10'mco po- 

rating features of the present invention. Although the 
present invention will be described with reference to the 
embodiments shown in the drawings, it should be 
understood that the present invention can be embodied 
in many alternate forms of embodiments, in addition, 
any suitable size, shape or type of elements or materials 
couid be used. 

[0009] The telephone 10 generally comprises a 
housing 12, a keypad 14, a display 16, a menu/function 
input section 18, an antenna 20, and electronic circuitry 
22 located Inside the housing 12. Virtually ail the items 
in the telephone 10. except the input section 18 and the 
software relating thereto, are weii known in the art and 
will not be described in further detail herein. Features of 
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the input section 1 8 could also be used in other types of 
electronic devices, telephones, telephone handsets, 
and hand-held pocket size communicators, and are not 
limited to radio telephone handsets. 
[0010] Referring also to Fig. 2, the display 16 can s 
be any suitable type oi display, such as an LCD display. 
In this figure the display Is showing indicia of a calendar 
24, a month 26, a year 28, a time 30, an options icon 32 
and a back ico i c have a mov- 

able cursor 36. However, the display 18 could be used fo 
to ci play any ; picture. Irs th i ; r i 

ment the menu/function input section 18 is located 
below the display 16 and generally comprises two but- 
tons 38, 40 and a user input device 42. However, the 
two buttons 36,40 need not be provided or addition but- 15 
tons could be provided. Referring also to Figs. 3 and 3A, 
the input device- 4 ; I I 44, 

trackball rotat 3 a selector 

switch 4 r ■ , . < ' ' i i 

with a substantially smooth exterior. The front face of 20 
the housing 12 has a hole 50 which the trackball 
extends out of. The diameter of the hole 50 is smaller 
than the diameter of the trackball 44 such that the hous- 
ing 1 2 keeps the trackball from falling out of the housing. 
[0011] in this embodiment the input device 42 has 25 
two of the rotational position sensors 46 oriented 
orthogonal to each other, However, in alternate embod- 
iments more or less than two rotational position sensors 
could be provided and they could be orientated at any 
suitable orientation relative to each other. Preferably, 30 
the sensors 46 are spring loaded or biased against the 
trackball 44. In this embodiment the sensors 46 each 
comprise a roller 52 and a frame 54. The frame 54 sup- 
ports the roller 52 for rotational movement about a lon- 
gitudinal axis its ■ tive roller 52 Each frame 54 and 35 
roller 52 giso include a re' :ti\ i ; ensor 56 to 

sense rotation of the roller 52 relative to the frame 54. 
[001 2] The sensors 56 are electrically connected to 
a controller 58 of the electronic circuitry 22, such as a 
microprocessor, in this embodiment the rollers 52 com- 40 
prise polygon cylinders. The polygon cylinders rest 
against the exterior surface of the trackball 44. The sur- 
faces of the trackball 44 and the rollers 52 have suitable 
frictional properties such that rotation of the trackball 44 
by a user's finger, such as indicated by arrow A, causes 45 
at least one of the rollers 52 to rotate as indicated by 
arrow B. Trie spring alas or the frame 54 oy the spring 
60 allows the sensor 46 to compensate for movement in 
direction C as the trackball 44 and roller 46 rotate with 
each other. Rotation of the roller 52 may have non-uni- so 
form rotation relative to rotation of the trackball 44 
because of the non-curved exterior surface of the rollers 
52. The controller 58 could be programmed to convert 
jna t i'e' 1'^ '^sii't it r 6 rlo signals of 
an equivalent circular roller. Although the rollers 52 are 55 
shown as uniform six sided members, the rollers 52 
could have any suitable number of sides and/or could 
have non-uniform sides tot" r -*aces), such 



as with notches or grooves at edges or junctions of the 
sides of the polygon. In this embodiment the rollers 52 
can be used to help prevent the trackball 44 from unin- 
tentiona y rotat ackball stationary 

with the frame 12 until positively moved by a user's fin- 
ger. The non-curvea extei , t n e rollers 52 in 
combination with the spr s 1 a 44 and hous- 
ing 12 can as. ' r 'ere 52 at pre- 
determined positions when the user releases the 
II 44; the rol y moved such 
that a flat 62 rests against the exterior side of the track- 
ball 44. However, predetermined positioning at rest 
and/or steady holding c* r r -> t est need not be 
provided. 

[0013] The selector swit t <eferaWy comprises 
p ui x o-e, x "\ < _ i c, oc Vc 1 . 'x exterior 
of the trackball 44 at the bottom of the trackball. The 
-, it ly connected to tnecontmlle SB. A 

user can depress the trackball 44 into the housing 12. 
This causes the plunger 64 to be depressed and send a 
signal to the controller 58. This signal can be used, sim- 
ilar to a signal from a button on a computer mouse, to 
perform a selection function or display menus on the 
display 16. The springs 60, 66 combine to bias the 
trackball 44 back to a home position against the frame 
12 at the hole 50. In an alternate embodiment the selec- 
tor switch 43 need not be provided. 
[0014] Referring now to Fig. 4, a partial schematic 
perspective view of an alternate embodiment is shown, 
in this embodiment the trackball 70 has an exterior sur- 
face which is not smoothly curved, Instead, the exterior 
surface has a plurality of flats to form an edgy or cor- 
nered trackball. In alternate embodiments the exterior 
surface could have any suitable shape exterior side sec- 
tions including notches or grooves at edges or junctions 
ot the side sections In thic embodiment the rollers 72 
i v -> o i r erior sides. Thus 
the same type of stepped progression or movement can 
be provided for the roller 72 by rotation of the trackball 
70 as in the embodiment shown in Figs. 3 and 3A. 
[00151 Referring now to Figs. 5 and 5A, another 
alternate embodiment will be described In this embodi- 
ment the trackball 44 V ' mitorm curved 
exterior. The rotational position sensors 80 (only one of 
which is show e j ^ r '&e a frame 82, a roller 
84, a relative position sensor 86, and a positioner 88. 
The frame 32 and the sensor 86 are substantially trie 
same as the frame 54 and the sensor 56 described with 
reference to rigs. 3 and 3A. The roller 84 generally 
comprises a cylinder 90 and a disk 92. The cylinder 90 
has a i i form r • r rhe disk 92 is 
fixedly and stationarily connected to an end of the cylin- 
der 90. in this embodiment the disk 32 has a polygon 
shaped outer i - nate embodi- 
ments other shapes of the outer surfaces of the disk 
and/or cylinder could be provided. When the cylinder 90 
is rotated by the trackball 44, the disk 92 rotates with the 
cylinder 30. The positioner 86 generally comprises a 
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rider 94, a spring 98 and a supporting frame 98. The 
supporting frame 98 is f d i nne red to a portion of 
the housing 12. The rider 94 is movable in and out of the 
supporting frame 9P hi es the rider 94 

in an outward direction relative to the supporting frame 
98. The rider 94 has a front face 100 that is biased 
against the side perimeter 1 02 of the disk 92. When the 
roiler 84 is rotated by rotation of the trackball 44, the 
disk 92 rides against the rider 94 with the rider 94 mov- 
ing in and out of the supporting frame 98 When the 
user releases the trackball 44 the spring 96 biases the 
rider 94 towards the disk 92 to cause the roller 90 to 
rotate such that the rider 94 rests against one oi the 
s d sect j r r h J 3t r f'hu i 

the input device is released to rest, the positioner 83 
and the disk 92 locate the roller 84 to a predetermined 
position. In an alternate embodiment any suitably type 
of bi s ng ™i oner iua 

ing a one-piece ca.ntilevered type of leaf spring rider 
member. In addition, any suitable type of predetermined 
position location system between the roller and a rider 
could be provided. In another alternate embodiment, 
the user input device could comprise a mouse-type 
touch pad or a mouse-type pointer joystick wherein the 
software could be programmed to provide stepwise pro- 
gressions on the display (i.e.: time delays between 
movements on the display). However, the trackball sys- 
tem described above with stepwise predetermined posi- 
tion locating/movement of the rollers is preferred. 
[0016] With the present invention the trackball is 
rotatable about orthogonal axes and the exterior side of 
the trackball or the sensor is shaped to provide a prede- 
termined biased stepped movement of the roller as the 
trackball and roiler are rotated relative to each other. 
The trackball position sensors are located at an exterior 
side of the trackball with an offset of 90° from each 
other. The first roller can comprise a polygon cylinder. 
The exterior side of the trackball can comprise stepped 
surfaces angled relative to each other to form a genera! 
polygonal sphere. The stepped surfaces can comprise 
flat surfaces. The stepped surfaces can comprise 
grooves at edges between the stepped surfaces. The 
roller can be movably biased against the trackball for 
movement orthogonal to an axis of rotation of the roller 
as the roller and trackball are rotated relative to each 
other. The trackball can be linearly movable along one 
of the orthogonal axes between a home position and a 
depressed position, and wherein the input device can 
further comprise a depression sensor for sensing when 
the trackbail is moved by a user to the depressed posi- 

[001 7] A method oi controlling movement of a track- 
ball in a user interface for an electronic device can be 
provided comprising steps of: providing a biased step- 
wise detent positioning system for predetermined 
stepped rotational movement of rollers of trackball posi- 
tion sensors located against an exterior side of the 
trackball; rotating the trackbail by a user; and locating 
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the rollers at predetermined stepped positions when the 
user stops rotating the trackbail. 

[0018] The stepwise progression of the rollers of 
the input device of the present invention is particularly 

s useful in tele naidse"s which 

have traditionally been programmed to interact with the 
user through, single axis input moving devices such as 
button keys and/or a roller key. For example, scrolling 
through a menu in a rac dset in the prior 

10 art merely had the user repeated press the same menu 
button. The input device of the present invention can 
scroll through a menu by the user merely rotating the 
trackball in a single direction, such as upward or down- 
1 2 progression through dis- 

is play of the menu. As an 1 with reference to 

Fig. 2, the user can move the highlighted area (shown at 
the day "16") in stepwise progressions up and down and 
right and left without having to scroll through each day. 
Forexamp e In area of day "16" 

x to day "24" the user merely needs to move the trackball 
one stepwise progression down and one stepwise pro- 
gression right. This is much more convenient and faster 
than having to scroti through days "17" through "24" in 
order to get to day "24". Thus, the input device of the 

as present invention is particularly well adapted to displays 
having stepwise progression interaction with the user 
and is a so t i d fn m^f evi^t 

(such as with telephone handsets becoming smaller) to 
prevent the user interface from being too clumsy for the 

30 user's relatively large fingers where a user would too 
easily over-shoot his intended destination on the dis- 
play. The stepwise rotations of the rollers allow for step- 
wise movements of the menu or telephone numbers on 
the display 16 and/or stepwise movements of a cursor 

35 or cursor-equivalent on the dispiay !6. "( his is particu- 
larly useful for small hand-held electronic devices. 
[0019] Mobile handsets are starting to provide 
access to services and applications that require four- 
way scrolling. This invention further enhances the roller 

to to provide Up/Down/Left/Right scrolling in convenient 
steps. Mobile handset user interfaces usually do not 
require free cursor positioning, but Instead rely on mov- 
ing the focus on the display one row or one ceil at a 
time. The present device is a trackball with supporting 

is mechanics to facilitate roiling the trackball in small 
steps; between each step there is a 'rest point' or index 
so that the user can conveniently roll the trackball in 

u'r r ^ i ro f J r 

The 'rest point' feature can be implemented by making 
so the rolling ball consist of small hexagons/octagons or 
making tf i 

of being round. The device can be further improved by 
f c pressing the trackbail down and 

releasing it to perform a selection function in the user 
55 interface. The cylinders are used to transfer the rotary 
motion of the trackball to electronic signals using some 
optical or mechanical method. 

[0020] The present Invention facilitates indexed 
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four-way scrolling, and makes it easier for the user to 
operate the mo - » lou! looking at the key- 
pad (e.g i fety) The present inven- 
tion is intended to make it easier for the user to use 
features on the display without looking away from the 5 
display to the keypad. The present invention aiso 

handset than the - * the p'.or art telephone 

handsels. 

[0021] it should be understood that the foregoing to 
description is only illustrative of the invention. Various 
alternatives and modifications can be devised by those 
skilled in the art without departing from the invention. 
Accordingly, the present invention is intended to 
embrace all such alternatives, modifications and vari- is 
ances which fa!! within the scope of the appended 
claims. 

Claims 

20 

■ . A trackball user input device comprising; 

a user actuated trackball: and 

a first trackball position sensor located at an 2S 
exterior side of the trackball, the sensor com- 
prising a first roller rotatably contacting the 
exterior side of the trackball, 
where : hie trackball is rota! it e ah ;e! o, ths-g- 
onal axes and the exterior side of the trackball 30 
or the sensor is shaped to provide a predeter- 
mined biased stepped movement of the roller 
as the trackball and roller are rotated relative to 
each other. 

2. A o > t i -i 

trackball position sensor located at an exterior side 
of the trackball comprising a second roller offset 90° 
from the first roller. 

40 

3. <\ device is i: Claim 1 further lorapri; tig mean; io: 
c up Jtt u t i ' c !e s 

4. A device as in Claim 1 wherein the first roller com- 
prises 3 polygon cylinder. 45 

5. A device as in Claim 1 wherein the exterior side of 
the trackball comprises stepped surfaces angled 
relative to each other to form a general polygonal 
sphere. so 

6. A device as in Claim 5 wherein the stepped sur- 
faces comprise flat surfaces. 

7. A device as in Claim 5 wherein the stepped sur- ss 
faces comprise grooves at edges between the 
stepped surfaces. 



8. A device as in C!aim 1 wherein the roiier is movably 
biased against the trackball for movement orthogo- 
nal io an axis of rotation of the roller as the roller 
and trackball are rotated relative to each other. 

9. A device as in Claim 1 wherein the first roller com- 
prises a f i v r 

i " /goiiai d 

connected o the first ro! i 
agnms! the polygonal disk for locating the disk at 
predetermined rotational positions. 

10. A device as in Claim 1 wherein the trackball is line- 
arly movable along one of the orthogonal axes 
between a home position and a depressed position, 
and wherein the input device further comprises a 
depression sensor'- e t » Trackball is 
moved by a user to the depressed position. 

11. In a portab!e radio telephone comprising a housing, 
a transceiver located in the housing, a controller 
connected to the transceiver, a display connected 
!o the controller, and a user input device connected 
to the controller, wherein the improvement com- 



the user input device comprises a trackball 
movably connected to the housing and at least 
one trackball rotational position sensor con- 
nected to the controller for sensing rotational 
movement of the trackball, wherein the sensor 
includes a roller which rides against an exterior 
surface of the trackball, and wherein the user 
input device is configured to provide biased 
stepwise movements of the roller as the track- 
ball is rotated by a user. 

12. A telephone as in Claim f 1 wherein the input device 
comprises only two of the rotational position sen- 
sors which are spaced about 90° apart. 

13. A telephone as in Claim n wherein the input device 
Includes means for biasing the trackball towards the 
it least 0 0 e trs senso 

14. A telephone as In Claim 11 wherein the roller com- 
prises a polygon cylinder, 

15. A telephone as In Claim 11 wherein the exterior 
side of the trackball comprises stepped surfaces 
utgl i relative to each other to form a e era 
polygonal sphere. 

16. A telephone as In Claim 15 wherein the stepped 
surfaces comprise flat surfaces. 

17. A telephone as in Claim 15 wherein the stepped 
surfaces comprise grooves at edges between the 
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stepped surfaces. ing the exterior side of the trackbaii with stepped 

surfaces angled relative to each other to form a 
18. A telephone as in Claim 11 wherein the roller is general polygonal sphere, 

rnovably bia^ 1 1 -an move 

orthogonal to an axis of rotation of the roller as the 5 24. A method as in Claim 22 wherein the step of provid- 
roller and trackball are rotated relative to each ing comprises the rollers being rnovably biased 

other. against the trackball for movement orthogonal to 

respective axes of rotation of the roiiers as the rail- 
's 9. A telephone as in Claim 1 1 wherein the roller com- ers and trackbaii are rotated with, each other, 
prises a circular outer perimeter and the sensor fur- to 

■her comprises a polygonal disk stationary 25, A method as in Claim 22 wherein the step of provid- 
cortnected to the roller and a rider biased against , - -> i o. ~ r , - t/to - 

at eredeter- shape for rotating against the exterior side of the 

trackba!!. 



20. A telephone as in Claim 1 1 wherein the trackball is 
iinearly movable along an axis between a home 
\ o s t i 1 it 

and wherein the input device further comprises; a 
depression sensor for sensing when the trackbaii is an 
moved by a user to the 

21. In an electronic device having a display, a controller 
connected to the display, and a user input con- 
nected to the controller, wherein the improvement 25 
comprises: 

the user input including a trackbaii extending 
through a hole in a housing which partially 
encloses the trackball, rotational position track- 30 
ing sensors connected to the controller and 
having roiiers supported against an exterior 
surface of the trackbaii, and a trackball depres- 
sion sensor connected to the controller for 
sensing depression of the trackball by a user in 35 
a direction into the housing, wherein the track- 
ball is both rotatable relative to the housing and 
depressabia into the housing between a home 
position and a depressed position. 

22. A method of controlling movement of a trackball in 
a user interlace for an electronic device, the method 
comprising steps of: 

providing a biased stepwise detent positioning 15 
system for predetermined stepped rotational 

sors located against an exterior side of the 
trackbaii; 

50 

rotating the trackball by a user; and 

locating the rollers at predetermined stepped 
positions when the user stops rotating the 
trackball. ss 

23. A method as in Claim 22 wherein the step of provid- 
ing a detent positioning system comprises provid- 



_ ' 0 of provid- 

ing comprises stationary attaching polygon disks 
to respective ends of the roiiers arid providing riders 
biased against the disks tor locating the disks at 
predete m "/i;n 
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